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Claims 



EPO composition, 
wherein 

it is composed essential/Ly of gly< 




sylated EPO 



molecules which contain /a proportion of at least 

75 % of tetraantennary structures relative to the 

/ / 

total number of N-linkea carbohydrate chains. 



EPO composition, 
wherein 



it is composed of glycosylated EPO molecules which 



contain an average proportion of at least 75 % of 
tetraantennary structxurejs relative to the total 
number of N-linked c^Whydrate chains. 




EPO composition as/ cfi&Jim< 
wherein 

the proportion of! t^^rae 
least 8 0 %. 



in claim 1 or 2 , 
itennary structures is at 



4 . EPO composition 
wherein 

it is essentially composed of glycosylated EPO 
molecules whic^ ccptain a . number of on average at 
least 3.7 N-afcetyl'-lactosamine units with reference 
to an N-linked carbohydrate chain of an EPO 
molecule or /on average at least 11.1 N-acetyl- 
lactosamin^ units with reference to the total 
N-glycosylation of. an EPO molecule. 
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EPO composition, 
wherein 

it is composed of glycos 
contain an average 
3 ♦ 7 N-acetyl-lactosamine 
an N- linked carbohydratje 
least 11.1 N-acetyl- 
reference to the total 
molecule. 



ylated EPO molecules wMich 
of on average at least 
units with reference to 
chain or on averse at 
units wit! 
-glycosylation oy an EPO 



lact osamine 



6. EPO composition as claimed in claim 4/ or 5, 
wherein 

the number of N-acetyl-fLactosamine Xinits is at 
least 4.0 with reference to an N-£inked 
carbohydrate chain or VZ^ 0 with Reference to the 
total N-glycosylation.y 



7. 



8 . 



EPO composition 
wherein 

it is essentially 
molecules which havj 



posed 



glycosylated EPO 



va^Aie\for the product of the 
average number of tf-acet]/l-lactosamine units with 
reference to an N-linkeg carbohydrate chain of an 
EPO molecule multiplied by the average sialic acid 
content per molecule df EPO of at least 4 3.3 or at 
least 13 0 relative to |the total N-glycosylation of 
an EPO molecule 



have an avera 
number of N- 
to an N-li 




EPO composition 
wherein 

it is composed /of glycosylated EPO molecules which 

for the product of the average 



value 



-lacfcosamine units with reference 
irate chain of an EPO molecule 
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multiplied by the average sialic acid content p 
molecule of EPO of at leist 43.3 or at least l/o with 
reference to the total Nf-glycosylation of an 
molecule. 



10. 



11. 



12 



13. 



EPO composition as claiiped in claim 7 or 
wherein 

the value of the product is at least 46/7 with 
reference to an N-linked carbohydrate yfchain or at 



least 140 with referen 
glycosylat ion . 

EPO composition, 
wherein 

it has the features 
1, 2, 4, 5, 7 and 8, 



de to the totay N- 



EPO composition as 
claims , 
wherein 

it comprises a mi 



cle 



7 



at leasv two of the claims 



in one of the previous 



ture of 2\to 5 isoforms. 



EPO composition as cl 
wherein 
it comprises a mixtufire: 



EPO composition aff c 
claims, 
wherein 
it has a specific acti 
175,000 IU/mg yprotein 



laimed in one of the previous 



3_med in claim 11, 
of 3 to 4 isoforms, 



/ity in vivo of at least 
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14. EPO composition as claimed in oj^e of the previous 
claims, 
wherein 

it has a specific activ: 
200,000 IU/mg protein. 



ty/in vivo of at least 



15. EPO composition as cl^ipied in one of the previous 
claims, 
wherein 

the average siali^6 aci£ content per molecule is at 
least 11. 



16. EPO composition as cla[imed in one of the previous 
claims, 
wherein 

the EPO molecules acfel th4 product of an expression 
of exogenous DNA in/ mkmma\iaii^cells, 

17. EPO co^osition as/ claimed Yin claim 16, 



cosylatJed EPO molecules from 



wherein 

it is composed of/gl^ 



CH^/cells in which t 
chains with N-acetyl 



he proportion of carbohydrate 
-lactosamine extensions 




(repeats) relative to the total number of N- linked 



arbohydrate chains 



is at least 3 0 %. 



EPO composition as claimed in claim 17, 
wherein 

the value for the prbduct of the proportion of 
carbohydrate chains with N-acetyl-lactosamine 

bhe total number of 
ind the proportion of 
tetraantennary structures relative to the total 
number of carbohydrate chains is at least 2400. 



repeats relative to 
carbohydrate chains 



J 
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19. EPO composition as claimed in one of the claims 
to 15, 
wherein 

the EPO molecules are l£he product of an expression 
of endogenous DNA in human cells. 



20, 



21. 



22 



23, 



EPO composition as claimed in claim 19, 
wherein 

the proportion of carbohydrate chains v^th N- 
acetyl-lactosamine repeats relative t<ythe total 
number of carbohydrate chains is at Least 10 %. 



EPO composition as claimed 
wherein 

the value for the pry 
carbohydrate chains, 
repeats relative t 
carbohydrate chai 
tetraantennary st: 
number of carbohy 



Pharmaceutical 
wherein 

it contains an EPO 
the claims 1 to 2 
optionally together 
diluents , auxiliary 




laim 20, 

proportion of 
-lactosamine 
umber of 
oportion of 
relative to the total 
mis is at least 800. 

in claim 16 or 19, 



EPO composition $s 
wherein 

the cells are cultured /in a serum-free medium. 



preparation 



composition as claimed in one of 
<is the active substance 
with common pharmaceutical 
substances and carriers. 
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24. Process for producing an EPO composition, 

in one of the claimfe 



25 



26, 



particular as claimed 
wherein 

the EPO composition with the desired 
obtained by at least oie of the fol] 



the cell culture 



(c) 



lactosamine units 
separation of un 
known compos it io 
enriching EPO 
carbohydrate /c 
tetraantemij 
lactosamine u 



f^at:i 




to 23, 



features is 
►wing measures: 



(a) selection of a suitable production cell which 
is able to produce carbohydrate chains with a 
high proportion of tetraaritennary structures 
or/ and N-acetyl-lactosaiyfne units, 
selection of suitjable qulture conditions for 

±n o/der to produce 
carbohydrate chailns jftith a high proportion of 
tetraantennary stfru&tures or /and N-acetyl- 

and 

ired components from a 

EPO molecules while 
les which contain 

high proportion of 
£ or/ and N-acetyl- 



Process as cjfaime 
wherein 

measure (b/ comprises 




adding a mixture of at least 



2 carbohydrates and preferably at least 3 
carbohydrates to the culture medium. 



Process as claimed in claim 25, 
where/In 

a carbohydrate mixture containing glucose or/ and 
manAose or/ and galactose is used. 
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27. Process as claimed in clajim 24, 
wherein 

measure (b) comprises thel controlled addition 
according to needs of nutjrients comprising /at least 
one essential amino acid lor/and at least ohe 
carbohydrate depending orj the requirement^ of the 
cells. 



28 



Process as claimed in clpim 27 , 
wherein 

the nutrient requirements of the eel 
determined dependent on 
glutamine measured in the culture mfedium 



are 

the concentration of 



29, 



Process as claimed in 
wherein 

the nutrients are ad 
entire growth phase 



aim 27 or? 28, 



30, 




31, 



32. 



jttig to needs over the 
s. 



Process as claimed /i*f*"d>ne ol the claims 27 to 29, 
wherein 

the nutrients comprise a mixture of at least 2 
carbohydrates and ^pref sra^ly at least 3 
carbohydrates , 

Process as claimed in /one of the claims 24 to 30, 
wherein 

measure (b) comprises culturing at a temperature 
between 3 0 and 3 5.5JC, preferably between 33 and 
35. 0°C. 



Process as claimed in claim 24, 
wherein 

measure (c) comprises al reverse phase 
chromatography s4ep at k pH value in the range 6-8 

/ 




• 



- 61 - 



33. Process as claimed in 
wherein 

acetonitrile, ethanol 
eluant . 



34, 



35. 



Process as claimed in c 
wherein 

measure ( c ) comprises 
step using triazine dye 

Process as claimed in c 
wherein 

measure (c) comprises 
step using lectins. 



affinity chromatography 



36, 



(b) 
(c) 




specific Activity of an 



composition which 



Process for increas: 
EPO composition, 
wherein 

EPO molecules are er 
have 

(a) a high proportion of tetr^ 
carbohydrate structures , 

a large number of N-ace/fcyl-lactosamine units 
a high value for tha product of the number of 
N-acetyl-lactosamin^ /inits and the sialic acid 
content , 

N-acetyl-lactosamine 



product of the proportion 



(d) a high proportion 
repeats or / and 

(e) a high value for /the 
of N-acetyl-lactosamine repeats and the 
proportion of t^etraantennary carbohydrate 
structures . 
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37 



38 



39 



40. 



Process as claimed in clfim 36, 
wherein 

it is enriched to an 
75 % tetraantennary 
total number of 



average 



stru ctures 



carbohyc rate 



aim 36, 



un:.ts with reference to an 



cha 



Process as claimed inj 
wherein 

it is enriched to a 
average number of N-< 
reference to an N-ls 
EPO molecule multiply 
content of at least 



/ 



proportion of £t least 

relative to/the 
chains . 



Process as claimed in c'.. 
wherein 

it is enriched to an av4rage - number ojt at least 3.7 
N-acetyl-lactosamine 
N- linked carbohydrate 
on average at least 11 
relative to the total N-- 
molecule. 



in of an EPO molecule or 
N-acetylylactosamine units 
glycosylation of an EPO 




the product of the 
.actosamine units with 
>ohydrate chain of an 
average sialic acid 
or a£ least 130 relative 



to the total N-glycosyl&ttion of an EPO molecule 



Process as" claimed ip claim 36, 
wherein 
it is enriched 

(a) in the case ok EPO from CHO cells to an 
average proportion of at least 30 % N-acetyl- 
lactosamine/ repeats (relative to the total 
number of carbohydrate chains or 

(b) in the cas'e of EPO from human cells to an 
average proportion off at least 10 % N-acetyl- 
lactosamxne repeats relative to the total 



• 



41. 
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number of carbohydrate chains 

Process as claimed in c][aim 36, 
wherein 
it: is enriched 
(a) in the case of EPO 

of the product of i^he average 

acetyl-lactosamine 



(b) 



proi 



from CHO ce 




to a value 
roportion of N- 



repeats relative to the 
total number of carbohydrate chains multiplied 

ortiqn of tetraantennary cai±ohydrate 



by the average 
structures of at 
in the case of E 
value of the product \of. 
of N-acetyl-lacfc r os 
the total numb' 
multiplied by 
tetraantertfnary/ carbjphyd' 
least 80^, 



t/2400 



or 



fhe a^er 



om human cells, to a 

e average proportion 
repeats relative to 
bohydrate chains 
ge proportion of 
ate structures of at 



42. Process asyfclaimed in onejof the claims 36-41, 
wherein 

the enijichment is achieved by one or several of the 
measures (a), (b) and (c) las claimed in claim 24. 



